Evaluation of the inhibitory effect of antisense oligodeoxynucleotides on the growth of hepatitis C-associated hepatocellular carcinoma cells in vitro.
Hepatitis C virus (HCV) RNA is invariably detected in the serum and tumor tissue of anti-HCV-positive patients with hepatocellular carcinoma (HCC). The inflammation and cirrhosis caused by HCV could be the promoter for development of HCC or HCC could be the consequence of HCV infection independent of the effect of cirrhosis. The ability of the core protein of HCV to modulate gene transcription, cell proliferation and cell death by interacting with cellular genes that regulate cell growth and differentiation is involved in the pathogenesis of HCC. HCV NS3 protease is an attractive target for antiviral agent development because it is required for viral replication. Recent studies that constructed an in vitro model of HCC demonstrated that antisense oligodeoxynucleotides (AS-ODN) interfered with NS3 translation in a dose-dependent fashion and significantly inhibited protease activity. We studied the in vitro effect of AS-ODN on the rate of growth of the HCC cells grown in culture associated with HCV. Core biopsy was taken from 20 patients with HCC associated with HCV and each one was divided into two parts: group I to which antisense was added and group II which served as a control group. Comparison of cell viability between tubes with and without AS-ODN was done using MTT assay, LDH assay, cell cycle analysis, trypan blue exclusion test and colony formation in soft agar. Colony formation in soft agar was inhibited in group I compared with the control group and the inhibition was highly significant (P < 0.01). The LDH concentration in culture supernatant and the trypan blue exclusion test, both reflecting cellular death, was higher in group I than group II and the difference was highly significant (P < 0.01). MTT assay showed a highly significant decrease in cell activation in group I than in group II (P < 0.01). The percentage of cells in the G(0)/G(1) phase was higher in group I than in group II and the difference was significant (P = 0.04). There was an insignificant difference between both groups in the percentage of cells in S phase (P = 0.378). The inhibitory effect of AS-ODNs on tumor cells in G(2)/M phase was highly significant compared with the control group (P < 0.01). AS-ODN has a significant inhibitory effect on the growth of HCV-associated HCC cells grown in fluid culture, and there is potential for the use of AS-ODN as oncotherapy.